Final publication is available from Mary Ann Liebert, Inc., publishers: https://doi.org/10.1089/cyber.2016.0444 Erikson 5 initially posed that establishing a cohesive identity and sense of self is a fundamental developmental task, and this involves exploring and questioning the parameters of various roles, values, and identities in diverse social contexts then subsequently amalgamating each into a cohesive ego identity. Feedback from the social context within which the individual operates has a profound impact on identity consolidation and Erikson 5 argued that learning to develop interpersonal relationships separate to the family unit during the transition from adolescents to adulthood is imperative to optimal psychological development. Within the digital age, emerging adults often navigate this developmental task utilizing SNSs, such as Instagram, that provide them with limitless access to their social networks. Any psychological vulnerability during this time may result in SNS affecting constructs such as selfesteem and wellbeing 7 .
Research has found participants that used Facebook to express their need for support, were more likely to receive social support on Facebook, which in turn predicted increased psychological wellbeing 11 . Paradoxically, studies have reported that SNSs have also promoted an unhealthy dependence on approval from others to authenticate an individual's identity claims and self-worth 1 . Prior research has demonstrated that high-intensity Facebook use is associated with increased depression, decreased psychological wellbeing, and poorer trait self-esteem 7, 12, 13 .
Findings from a 2012 study suggested that contingent self-worth is another factor that may explain individual differences in the effects of SNS use 14 . Other researchers in the field have argued that not all events, good or bad, affect individual self-esteem equally 15 ; it depends on how connected the events are to their contingencies of self-worth. Research has found that external contingencies of selfworth, such as contingencies that rely on other people for self-validation, are strongly Final publication is available from Mary Ann Liebert, Inc., publishers: https://doi.org/10.1089/cyber.2016.0444 linked with compromised psychological wellbeing 16 . The literature suggests two plausible relationships, including the relationship between intensity of SNS use and self-esteem, and the relationship between contingent self-worth and self-esteem.
Social Comparison
Several qualitative studies with samples of adolescents and emerging adults demonstrated that social comparison frequently takes place on SNSs 17, 18 . Vogel and colleagues 13 found that the more participants used Facebook, the more they engaged in social comparison on Facebook. Social comparison theory posits that individuals learn about the self by comparing themselves with other individuals 19 . Instagram allows its users to present themselves in a desired manner that represents their ideal self with emphasis on their desired traits 20 . There is evidence to suggest that individuals consider other users to have happier, more successful lives than themselves 21 , which may in turn create opportunity for upward social comparison and adverse effects on their self esteem 11, 22 . Vogel and colleagues 13 found that upward social comparison significantly mediated the relationship between SNS use and selfesteem, but the mediation pathway through downward social comparison was nonsignificant, thus indicating that participants who used Facebook frequently had poorer trait self-esteem, and that this was mediated by greater exposure to upward social comparison.
Other research studies have found that participants who were exposed to physically attractive profiles reported less positive emotions than participants who were exposed to unattractive Facebook profiles 23 . The authors argued that the effects of social comparison were dependent on the participants' self-esteem. While Vogel and colleagues 13 proposed social comparison mediates the relationship between SNS Final publication is available from Mary Ann Liebert, Inc., publishers: https://doi.org/10.1089/cyber.2016.0444 use and self-esteem, other studies have suggested an alternative relationship driven by contingent self-worth 24 .
Research has indicated that contingent self-worth enhances motivation to engage in social comparison 24 . Instagram provides an accessible platform through which emerging adults with self-worth contingent on approval from others can exercise their self-validation goals 15 . Evidence has highlighted that self-worth staked in the domain of approval from others promotes behaviours such as social comparison, as well as internalization of societal ideals that subscribe to monitoring and valuing physical attractiveness 15 .
Current Research
The current study focussed on the effects of Instagram use on self-esteem among emerging adults. This study aimed to test the merits of previous research proposing mediation models in relation to social media use, social comparison, and self-esteem or self-worth 13, 15, 24 . Based on this prior research, it was anticipated that:
• There would be a significant relationship between intensity of Instagram use and self-esteem, and that this would be mediated by social comparison on Instagram, and • There would be a significant relationship between contingent self-worth and self-esteem, and that this would be mediated by social comparison on Instagram.
• The relationship between intensity of Instagram use and social comparison on
Instagram would be significantly moderated by self-worth contingent on approval from others. That is, the more the individual's self-worth is contingent on approval from others the stronger the relationship between intensity of Instagram use and Social comparison on Instagram.
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Method Participants
The participants were recruited as part of a larger study via social media platform, Facebook. Participants were invited to forward the survey hyperlink to others in their social networks if they wished. This invitation continued to be forwarded by both the researcher and the recipients ad infinitum; this sampling method is referred to as chain sampling. Any information regarding Facebook use was not analysed for this study. The final sample comprised of 237 participants (n=237) aged 18 to 25 (M=23.12 SD=2.17). Prior to this, 328 participants were excluded because they did not meet inclusion criteria (which included being between18-29 years), did not have Instagram, or failed to complete the survey. On average, participants had been using Instagram between six months and three years, with most participants joining Instagram at age 21. The range of hours per day spent on Instagram was between 30 minutes and five hours (M=2.88 SD=1.23). See Table 1 for descriptive statistics in relation to demographic information.
Materials
The materials used consisted of a web-based omnibus survey package, which included demographic questions (related to age, gender, ethnicity, country of residence, highest level of education attained, marital status, and age when first joined Instagram) and four self-report scales. how I feel about the way my body looks"). The negatively keyed items were reverse scored and the total score for each subscale was divided by five. The internal consistency across subscales is high (.82 to .96), adequate test retest reliability over a five-month period 15 , and strong construct validity 16 . The scale was observed to have adequate internal consistency in the current study (α = .81).
Design
The present study utilised a non-experimental survey sample design. Predictor variables were intensity of Instagram use, contingent self-worth in the domain of approval from others, and social comparison on Instagram. The criterion variable was self-esteem.
Procedure
The current study was approved by the relevant ethics committee. Participants recruited via Facebook who met the criteria of having an Instagram account received a hyperlink to the online survey by instant message. The participants were presented with an informed consent page, demographic questions, and the self-report scales described.
Results
Power analysis, using G*Power 3.1, confirmed that the current sample was adequate. Prior to conducting main analyses, all variables were inter-correlated, and the means and standard deviations were investigated (see Table 2 ).
Mediation Model One.
A mediation analysis was performed 28 to test the first hypothesis that social comparison on Instagram mediates the association intensity of Instagram use and self-esteem (see Table 3 ). Baron and Kenny 28 proposed that in order to demonstrate meditation four steps are required.
Step one stipulates there must be a significant relationship between the predictor and the criterion, that is, there must be a significant relationship between intensity of Instagram use and self-esteem.
Step two stipulates there must be a significant relationship between the predictor and the mediator, that is, there must be a significant relationship between intensity of Instagram use and social comparison on Instagram.
Step three stipulates there must be a significant relationship between the mediator and the criterion once the predictor is Final publication is available from Mary Ann Liebert, Inc., publishers: https://doi.org/10.1089/cyber.2016.0444 controlled for, that is, there must be a significant relationship between social comparison on Instagram and self-esteem after variance in the criterion attributed to the predictor is partialled out. Lastly, step four stipulates to establish that the mediator completely mediates the relationship between the predictor and the criterion, once the mediator is controlled for, the relationship between the predictor and the criterion should be zero. More specifically, in order to demonstrate complete mediation, when social comparison on Instagram is controlled for, there should be no relationship association between Instagram intensity and self-esteem. The above steps 28 were tested using a Hierarchical Multiple Regression, with the predictor, intensity of Instagram use entered in block one and the mediator, social comparison on Instagram, entered in block two. Table 2 .
Results of the hierarchical regression can be seen in
Step one of the hierarchical regression revealed no significant association between the predictor and the criterion, intensity of Instagram use did not significantly predict self-esteem, F(1, 235) = .34, p=.56. It is worth noting however, that there was a significant association between the predictor and mediator, r= -.35, p <.001, and at step 2, social comparison on Instagram significantly predicted self-esteem, F(2,234) = 19.54, p<.001. Despite intensity of Instagram use significantly predicting social comparison on Instagram, and, social comparison on Instagram predicting self-esteem, the hypothesized mediated model was not supported because intensity of Instagram use was not associated with Self-Esteem, as required by Baron and Kenny 28 first condition. It is interesting to note, that at step 2 of the Hierarchical Multiple Regression a significant unique association was found between the intensity of Instagram use and self-esteem, β = .15, p =.022, which may indicate a suppressor effect in that intensity of Instagram use only predicts self-esteem when social comparison on Instagram is held constant 32 .
Mediation Model Two. A mediation analysis was performed through a
Hierarchical Multiple Regression to test the second hypothesis that social comparison on Instagram mediates the association between the predictor, contingent self-worth in the domain of approval from others, and the criterion, Self-Esteem. At step 1, contingent self-worth in the domain of approval from others predicted self esteem, Additionally, a Sobel test was conducted and showed that the indirect pathway was significant, z= -2.98, p=.002 (see Figure 1 ).
Moderation. The above steps were tested using a Hierarchical Multiple
Regression (HMR). baron and Kenny 28 proposed the moderation model has three causal paths that lead into the outcome variable (self-esteem). These include, effect of intensity of Instagram use as a predictor (Path a), the effect of contingent self-worth within the domain of approval from others as a predictor (Path b), and the interaction Final publication is available from Mary Ann Liebert, Inc., publishers: https://doi.org/10.1089/cyber.2016.0444 of these two predictors (Path c). Moderation has occurred if the interaction (Path c) is significant, thus indicating the moderator alters the strength of the relationship between the predictor and the criterion. However, when the moderator, predictor and interaction term are found to be significant (Paths a and b) , then moderation has occurred with significant main effects 28 . Significant main effects are conceptually not directly applicable to assessing the moderator hypothesis. For the interaction term to be clearly interpretable, it is preferable that the moderator is uncorrelated with the predictor and the criterion variable, however if correlations do exist, both the predictor and the moderator should be centred. Consequently, the predictor (intensity of Instagram use) and the moderator (contingent self-worth within the domain of approval from others) were both centred to address any problematic multicolinearity from the creation of an interaction term. An interaction term was created by multiplying the centred predictor by the centred moderator 28 .
Therefore, centred intensity of Instagram use and approval from others were entered into step 1, followed by the addition of the interaction term in step 2. At step 1, intensity of Instagram use and approval from others accounted for a significant amount of variance in social comparison on Instagram scores, R 2 = .26, F(2, 234) = 43.06, p = .001. At step 2, the overall model was significant, R 2 = .27, F(3, 233) = 30.97, p = .001, explaining 27% of the variance in the criterion. The addition of the interaction term at step 2 only explained an additional 1.60% variance in the criterion.
Nonetheless, in the final model, the interaction term, b =.94, t(233) = 2.28, p = .023, was significant, indicating that moderation has taken place (see Table 5 ).
A simple slopes analysis was conducted to further investigate the observed moderation. Simple slopes analysis was performed using PROCESS 29 . PROCESS computes a regression equation for the predictor and the criterion at low, high and Final publication is available from Mary Ann Liebert, Inc., publishers: https://doi.org/10.1089/cyber.2016.0444 moderate levels of the moderator defined as one standard deviation below the mean, at the mean, and one standard deviation above the mean respectively (Field, 2013) .
The simple slopes analysis revealed the association between the independent variable and criterion was significant at all three levels of the moderator. When self-worth contingent on approval from others is low, there is a significant relationship between 
Discussion
In the current study, there was no significant mediation observed between Intensity of Instagram use and self-esteem, as there was no significant association between the predictor and criterion. This is largely inconsistent with previous research 13, 30 . While this could suggest that unlike Facebook, Instagram use is not related to self-esteem at all, another explanation for this is perhaps issues relating to measurement of Instagram. The current study adapted the well-established Facebook Intensity Scale, but while Facebook and Instagram share many commonalities, there are a number of subtle differences (e.g., Facebook relationships being bidirectional while Instagram following is a unidirectional process) that may imply that the adapted Final publication is available from Mary Ann Liebert, Inc., publishers: https://doi.org/10.1089/cyber.2016.0444 measure was less sensitive to capturing this construct. An alternative explanation for the above-mentioned results is that perhaps SNS use can have deleterious effects on self-esteem but only when the young person seeks external validation from their peers, thus pointing to the second hypothesised model.
Results of the present study indicated that self-worth contingent on approval from others and social comparison on Instagram, make a significant unique contribution to the explained variance in self-esteem scores among emerging adults, consistent with the literature 21, 23, 24 . This may indicate that social comparison on Instagram provides the young person whose self-worth is contingent on approval from others an opportunity to exercise their self-validation goals, and subsequently authenticate their self-worth. In the process of self-validating through social comparison, the young person is more likely to fall into the trap of correspondence bias, which in turn adversely affects their self-esteem. This term refers to the tendency to presume that others actions and words are representative of their personality as opposed to being affected by their immediate social context 21 .For example, when a young person views images or videos of other Instagram users which depict the user as happy, the young person may conclude that the individual is happy without considering the situations that made the user happy.
In the present study, results revealed a significant moderation effect, suggesting that young people who use Instagram more intensely engage in greater levels of social comparison when they have higher levels of self-worth that is contingent upon approval from others. These findings are consistent with previous studies in the area of SNSs and self-worth 31 are observed, the decrease in model error as a result of adding the interaction term is disconcertingly low 32 .
Limitations of the Current Study
Although some significant results were observed, variance in self-esteem explained by social comparison on Instagram and self-worth contingent on approval from others was small and there is a large quantity of variance unaccounted for 32, 33 .
While variances less than 50% are anticipated in human research 33 , results should be interpreted with caution. The current study used a convenience sampling method in order to recruit a larger sample size, which may also present subsequent threats to the studies external validity.
Finally, this study did not examine the number of followers on Instagram as well as feedback provided on Instagram by peers/followers and actual size of offline social network. This may also have influenced self-esteem. In line with this, other social media use (e.g. Facebook) was not examined alongside the outcomes, and future research should also include control groups (of persons not using Instagram, or not using SNS at all) to control for influence of offline social networks and face-toface contacts.
Implications of the Current Study
The current study has investigated Instagram, a new SNS that is relatively untouched by the psychological science research community, and shows that social comparison on SNSs can be detrimental to the self-esteem of emerging adults.
Findings emphasize the practical implications of everyday SNS use among emerging adults. The younger people engage in SNS use, the more at risk they are of being exposed to social comparison information, which in turn could result in cumulative harmful effects on wellbeing. Since emerging adults with low self-esteem are more Final publication is available from Mary Ann Liebert, Inc., publishers: https://doi.org/10.1089/cyber.2016.0444 likely to use SNSs to communicate their needs in what they perceive to be a safe environment 11, 34 , this has the potential to result in a perpetuating cycle of using SNSs to be given social support while simultaneously exposing the young adult to social comparison information, thus, hindering self-esteem and continuing the cycle.
Overall, findings may imply that, while it may be increasingly adaptive for emerging adults to utilize various social communication tools to express their identities in the digital age, psychological wellbeing may be fostered by stronger offline relationships with friends and family that are not contingent on approval from others on SNSs.
Conclusion
Overall, the current study tested the intrinsic worth of two proposed models suggested in the literature. Results suggested that social comparison on Instagram mediated the relationship between self-worth contingent on approval from others and self-esteem, and that self-worth contingent on approval from others plays a significant role in the relationship between Instagram use and social comparison on Instagram.
The present study contributes to a better understanding on individual differences in the effects of the use of Instagram on self-esteem among emerging adults. Future studies may seek to consider the implications of social comparison on Instagram within clinical samples. Moreover, alternative approaches to exploring these variables would be useful, perhaps by adopting an experimental design whereby young adults are exposed to an Instagram profiles created by the researchers, which is manipulated to convey upward or downward comparative information. This information is pivotal in maximising the benefits of Instagram use, and, decreasing the threats posed by social media use, for the well-being of emerging adults.
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